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Abstract.	 [Purpose]	 This	 study	 determined	 the	 effects	 of	 age,	 gender,	 and	 participation	 on	 the	 benefits	 of	 a	
6-month	 supervised	exercise	program	on	older	adults.	 [Subjects	and	Methods]	Eighty-five	 (37	women,	48	men)	
community-dwelling	older	adults	participated.	The	chair	sit-and-reach	test,	the	8-foot	up-and-go	test,	the	6-minute	
walk	test,	the	Berg	Balance	Scale,	lower-body	flexibility,	dynamic	balance,	aerobic	endurance,	balance,	metabolic	
rate,	muscle	strength,	and	position	sense	were	evaluated.	Repeated-measures	of	analysis	of	variance	was	performed	
including dependent variables of age, gender, and participation in the exercise program as dependent inter-subject 
factors	and	time	of	assessment	as	an	intra-subject	factor.	[Results]	Mean	exercise	participation	was	29.88	±	1.29	
sessions.	Flexibility,	balance,	position	sense,	and	strength	showed	a	significant	main	effect	of	time.	There	was	a	sig-
nificant	gender	interaction	for	right	shoulder	flexion	strength	and	knee	extension	strength,	a	significant	gender-par-
ticipation	interaction	for	pre-/post-intervention	measures	of	functional	mobility,	and	a	significant	age-participation	
interaction	for	flexibility.	[Conclusion]	Exercise	training	improved	outcomes	after	6	months	of	supervised	exercise,	
but	the	changes	were	similar	regardless	of	participation	level.	Changes	in	strength	were	more	pronounced	in	men	
than	women.
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INTRODUCTION

Promoting physical activity for older adults is especially 
important, because this population is the least physically 
active of any age group1, 2).	Although	no	amount	of	physical	
activity can stop the biological aging process, regular exer-
cise may minimize the physiological effects of a sedentary 
lifestyle and increase active life expectancy by limiting 
the development and progression of chronic diseases and 
disabling conditions3,	 4). In the decade since the publica-
tion	of	the	First	Edition	of	the	American	College	of	Sports	
Medicine	 (ACSM)	 Position	 Stand	 entitled	 “Exercise	 and	
Physical	 Activity	 for	 Older	 Adults”,	 a	 substantial	 body	
of	 evidence	 regarding	 the	 benefits	 of	 regular	 exercise	 and	
physical activity for older adults has been reported. In ad-
dition	to	new	evidence	regarding	the	importance	of	exercise	
and	 physical	 activity	 for	 healthy	 older	 adults,	 a	 growing	

body	of	knowledge	supports	the	prescription	of	exercise	and	
physical	activity	for	older	adults	with	chronic	diseases	and	
disabilities2, 3).

Motivation	and	compliance	play	significant	 roles	 in	 the	
success or failure of exercise programs for older adults5, 6). 
Baker	 et	 al.	 conducted	 a	meta-analysis	of	15	 related	 stud-
ies,	eight	of	which	included	attendance	continuity	data;	the	
mean	attendance	rate	was	78.2%	of	sessions,	ranging	from	
a	 median	 of	 62%	 in	 a	 community-based	 class	 program.	
Baker	et	al.	also	 report	 that	 the	 frequency	of	exercise	was	
most	 commonly	3	 days	 per	week	 (12	of	 15	 studies),	with	
a	 frequency	of	 twice	per	week	 in	one	 study,	 and	once	per	
week	 in	another7).	Boyette	 et	 al.	 state	 that	 “personal	 char-
acteristics”	are	the	most	important	determining	factor	when	
designing	an	exercise	plan	for	older	adults.	They	identified	
biomedical status, past exercise participation, and education 
in order of decreasing priority as the most important factors 
for the initiation phase8). In addition, gender may also affect 
exercise participation2).	Another	meta-analysis	 by	Trost	 et	
al.	confirms	the	influence	of	several	factors	known	to	be	cor-
relates of sociodemographics that is social factors affecting 
physical activity, such as changes in marital status, obesity, 
smoking,	lack	of	time,	and	past	exercise	behavior9).

In	 order	 to	 create	 an	 exercise	 program	 to	 which	 older	
adults	will	 continuously	 adhere,	 health	 professionals	must	
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have a greater understanding of the determinants and factors 
that	 influence	 long-term	exercise	benefits	 and	how	health-
care	practitioners	can	maximize	 those	benefits	 for	 this	age	
group.	Although	 adults	 aged	 65	years	 and	 older	 gain	 sub-
stantial	 health	 benefits	 from	 regular	 physical	 activity,	 few	
studies	have	identified	factors	affecting	the	degree	to	which	
older	 adults	 benefit	 from	 exercise.	 Therefore,	 this	 study	
determined the effects of age, participation, and gender on 
several	parameters	 indicative	of	exercise	benefits	for	older	
adults.

SUBJECTS AND METHODS

This	study	was	as	a	single-blind,	prospective,	communi-
ty-based	clinical	study.	The	participants	were	recruited	from	
among	older	adults	living	in	the	region	of	Balçova	munici-
pality	in	Izmir,	Turkey.	The	address	records	of	adults	aged	
65	years	and	older	were	obtained	from	the	local	administra-
tions	of	each	district	of	 the	Balçova	municipality	with	 the	
permission	of	the	governorship.	All	subjects	were	visited	at	
their given addresses and given information about the study. 
Volunteers	who	met	the	inclusion	criteria	were	assessed.

The	 inclusion	criteria	were	 as	 follows:	between	65	and	
90	years	old,	physically	independent	(i.e.,	able	to	walk	20	m	
without	assistance	or	resting),	no	cognitive	disorders	or	de-
mentia,	and	at	least	24	points	(for	educated	participants)	or	
18	points	(for	uneducated	participants)	on	the	Mini	Mental	
State assessment10).	 Older	 adults	who	were	 blind	 or	 deaf,	
were	 recovering	 from	an	 acute	 illness,	 or	 had	 any	 cardiac	
problems such as resting angina, recurrent heart failure, 
recurrent and uncontrolled arrhythmia, and recent uncon-
trolled	hypertension	were	excluded.

A	total	of	3,939	older	adults	were	visited	at	their	homes	
and	given	information	about	this	study.	At	these	home	visits,	
673	older	adults	were	recorded	as	volunteers.	Among	them,	
261	visited	the	clinic	for	pre-exercise	assessment.	Owing	to	
recent	health	status	changes,	32	participants	were	excluded	
prior	 to	assessment,	 resulting	 in	229	participants	being	as-
sessed	pre-exercise.	From	this	group,	104	older	adults	par-
ticipated in the 6-month supervised group exercise program, 
and	93	of	 them	came	to	 the	post-exercise	assessment	after	
completing	 the	 program.	 Data	 from	 85	 participants	 were	
acceptable for analysis.

Informed	consent	was	obtained	immediately	prior	to	data	
collection.	The	Ethical	Committee	of	the	Dokuz	Eylül	Uni-
versity	approved	the	study	protocol.	The	research	study	was	
complied	with	the	principles	of	Decleration	of	Helsinki.	Af-
ter	the	participants	were	informed	about	the	assessments	and	
6-month supervised group exercise program, demographic 
characteristics including age, gender, and chronic illness sta-
tus	were	 recorded.	All	assessments	were	conducted	before	
and after the exercise program by the same physiotherapist.

Body	mass	index	(BMI,	kg/m2)	was	calculated	as	a	mea-
sure of body composition. The assessments used included 
the	chair	sit-and-reach	test	for	lower-body	flexibility,	8-foot	
up-and-go test for functional mobility, and the 6-minute 
walk	 test	 for	aerobic	endurance;	all	assessments	were	per-
formed	 as	 described	 in	 “The	 senior	 fitness	 test”	 by	 Rikli	
and Jones11–13);	 the	 intra-class	 reliability	 values	 for	 these	
test	items	were	0.89	(0.79–0.93),	0.95	(0.92–0.97),	and	0.94	

(0.90–0.96),	respectively14).
Balance	was	assessed	by	measuring	how	long	the	partici-

pants could perform right and left one-legged standing and 
tandem	standing	(up	to	30	seconds,	eyes	open	and	closed).	
All	tests	were	repeated	three	times,	and	the	mean	value	(in	
seconds)	 was	 recorded	 for	 analysis15, 16). The reliability 
coefficients	 for	 one-legged	 standing	 for	 non-disabled	 and	
disables	 participants	 were	 0.75	 and	 0.85,	 respectively17). 
The	Berg	Balance	Scale	 (BBS)	was	 also	used	 as	 the	 gold	
standard	 assessment	 of	 balance.	 The	 BBS	 includes	 tasks	
such	as	standing	with	eyes	closed,	reaching,	standing	on	one	
foot,	and	picking	up	objects	from	the	floor.	The	maximum	
possible	 score	 on	 the	BBS	 is	 56,	 indicating	 excellent	 bal-
ance.	The	BBS	has	excellent	test–retest	reliability	(intraclass	
correlation	coefficient	=	0.91)	and	intra-rater	reliability	(in-
traclass	 correlation	coefficient	=	0.97)	 among	community-
dwelling	older	adults18)	as	well	as	excellent	correlation	with	
the	Dynamic	Gait	Index	(r	=	0.67)19).

Basal	 metabolic	 rate	 was	 determined	 by	 a	 body	 fat	
analyzer	(Biodynamics	B1A	310e	Bioimpedance	Analyzer,	
Shoreline,	WA,	USA)	and	recorded	as	kcal/day−1.	Bioimped-
ance analysis has been established as an appropriate method 
for estimating body composition in the elderly20, 21).

The	strength	of	the	right	shoulder	flexors	and	knee	exten-
sors	was	measured	by	computer-based	manual	muscle	test-
ing	(Tracker	II,	JTech	Medical,	Salt	Lake	City,	UT,	USA).	
The	right	arm	was	positioned	with	90°	shoulder	flexion	and	
the	 elbow	 in	 full	 extension	 to	measure	 the	 strength	of	 the	
shoulder	flexors;	for	lower-extremity	strength	measurement,	
the	knee	was	kept	at	30°	flexion22, 23).	Reliable	information	
can be obtained by raters using a portable manual muscle 
testing device if the examiners receive intensive training24).

Position	sense	was	assessed	by	using	a	goniometer	for	the	
right	knee	and	an	inclinometer	(Dual	Inclinometer	Tracker	
II,	JTech	Medical,	Salt	Lake	City,	UT,	USA)	for	the	lumbar	
region,	 available	 as	 part	 of	 the	Tracker	 system	mentioned	
above.	 The	 inclinometer	 technique	 is	 highly	 reliable	 and	
valid	 for	assessing	 lumbar	flexion25).	A	knee	flexion	angle	
of	60°	and	50%	of	participants’	individual	range	of	lumbar	
flexion	motion	were	chosen	as	reference	points	for	position	
sense	assessment.	The	error	between	the	angle	that	the	par-
ticipant	reproduced	and	reference	angles	was	recorded.	The	
average	of	three	measurements	was	used	for	analysis26–28). 
The	 sequence	 of	 assessments	 was	 randomized	 for	 each	
participant,	 and	 5–10	minutes	 rest	was	 given	 between	 as-
sessments.

The	 supervised	 exercise	 program	 (Table	 1)	was	 led	 by	
the	same	physiotherapist	for	2	days	per	week	over	6	months.	
The exercise program included strengthening exercises in 
sitting	 and	 standing	 positions	 as	well	 as	 posture,	 balance,	
coordination, and functional activities. The same exercise 
program	was	applied	to	all	participants,	although	there	were	
some individual differences such as the resistance strength 
of	the	theraband	or	the	size	of	the	free	weights	used.	Group	
exercise	 sessions	 were	 held	 in	 the	 gymnasium	 facility	 of	
Balçova	municipality,	and	the	municipality’s	service	buses	
provided transportation for participants.

Statistical analysis
SPSS	 16.0	 Inc.,	 Chicago,	 USA	 version	 was	 used	 for	
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statistical	 analysis.	 Continuous	 dependent	 variables	 were	
evaluated for normality by using the Kolmogorov-Smirnov 
test	with	a	Lilliefors	significance	correction.	The	arithmetic	
mean	 (x̅)	 and	 standard	 error	 (SE)	 were	 used	 for	 the	 data	
analysis.	Other	demographic	characteristics	are	presented	as	
numbers and percentages.

Repeated-measures	ANOVA	(3	×	2)	was	performed	with	
gender, age, and exercise participation as dependent inter-
subject	factors	and	independent	time	of	measurement	(pre-/
post-exercise) as the intra-subject factor. The mean values 
of	age	and	exercise	participation	were	calculated	in	order	to	
categorize these variables for inclusion in the analysis. Par-
ticipants	were	categorized	as	“young-old”	(65–69	years	old)	
or	“old-old”	(≥70	years)	and	“higher	participated”	(≥29.88	
sessions)	or	“lower	participated”	(<29.88	sessions)	accord-
ing to the mean number of sessions that the overall study 

sample	participated	 in	 (29.88	±	1.29	 sessions).	Significant	
main	effects	and	interactions	were	determined	at	an	α	level	
of 0.05 for all ach analyses.

RESULTS

Data	from	85	participants	(37	women	and	48	men)	were	
used	 for	 analysis.	 Their	 mean	 age	 was	 69	 ±	 0.44	years	
(range:	 65–84	years).	 The	 participants’	 characteristics	 are	
summarized in Table 2. The participants participated in a 
mean	of	29.88	±	1.29	exercise	sessions	(57%;	range:	5–52	
sessions) in 6 months. Table 3	 shows	 the	outcomes	before	
and immediately after the 6-month supervised group exer-
cise program.

Measures	of	flexibility,	balance,	functional	mobility,	posi-
tion	sense,	and	strength	pre-	and	post-intervention	showed	a	

Table 1.  Supervised exercise program

Warm-up	(walking	and	flexibility	exercises*) 5 minutes
Posture exercises

40	minutes

Head	flexion–extension,	lateral	flexion,	and	rotation
Shoulder circumduction
Wand exercises
Pectoral muscles**

Balance	and	coordination	exercises
Feet together***
Tandem standing***
One	leg	standing***
Heel	and	toe	rising***
Weight	shifting	between	right	and	left	feet,	between	toes	and	heels,	and	combination	of	both	directions
Rhythmic	anterior–posterior–lateral	stepping
Anterior–posterior–lateral	stepping	and	weight	shifting
While	standing	with	feet	together,	reaching	out	anteriorly	and	laterally
Clapping	hands	while	stepping	forward	with	alternating	left	and	right	foot
Alternating	between	reciprocal	shoulder	flexion	and	abduction

Strengthening	exercises	(theraband/free	weights)***
Sitting position
Abdominal	strengthening	
Knee extension 
Bicep	curl
Shoulder	flexion–abduction–external	rotation	(PNF	pattern)

Standing position
Hip	abduction,	extension,	flexion,	and	adduction

Functional activities
Mini	squat
Stepping up
Cool-down	(slow	walking	and	flexibility	exercises*) 5 minutes
Resting	when	necessary 10 minutes
Total 60 minutes
*Shoulder	and	trunk	flexibility,	gastrocnemius	and	quadriceps	stretching,	and	hip	adductor	and	hamstring	stretching	in	
the sitting position.
**Beginning	with	arms	in	the	reverse	T	position,	the	arms	are	closed;	the	arms	are	then	moved	together	by	putting	the	
forearms together in front of the head until they touch and then opened again.
***Progression:	eyes	open	to	eyes	closed,	fixed	head-to-head	rotation.
****Progression:	6	repetitions	of	2	sets	to	10	repetitions	of	3	sets	with	10	seconds	of	rest	between	each	repetition	and	1	
minute	of	rest	between	sets.
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significant	main	effect	for	time	(p	<	0.05)	(Table	3),	whereas	
the	pre-/post-intervention	comparison	of	6-minute	walking	
distance,	BMI,	and	metabolic	rate	did	not	show	significant	
main	effects	(p	˃	0.05).

There	were	significant	associations	between	gender	and	
right	 shoulder	flexion	strength	 (F	=	17.02,	p	=	0.000)	and	
knee	 extension	 strength	 (F	 =	 12.66,	 p	 =	 0.001).	 Shoulder	
flexion	strength	and	knee	extension	strength	were	greater	in	
males than females.

The	main	effect	of	age	interaction	was	not	significant	for	
any	measurement	(p	˃	0.05).	There	was	no	effect	of	age	(i.e.,	
young-old	vs.	old-old)	on	exercise	benefits.

The	 main	 effect	 of	 participation	 interaction	 was	 non-
significant	for	all	parameters	(p	˃	0.05).	Participation	level	
was	not	associated	with	a	change	in	exercise	benefits.

There	 was	 no	 significant	 interaction	 between	 age	 and	
gender	 for	 flexibility,	 balance,	 functional	 mobility,	 posi-
tion	sense,	or	measures	of	strength	(p	˃	0.05).	There	was	a	

significant	interaction	between	gender	and	participation	for	
pre-/post-intervention	measures	of	functional	mobility	(F	=	
4.10,	p	=	0.046).	Higher	participated	males	showed	greater	
improvement in functional mobility than higher participated 
females.	 Meanwhile,	 lower	 participated	 females	 showed	
more improvement than higher participated females.

There	 was	 a	 significant	 interaction	 between	 age	 and	
participation	 for	flexibility	 (F	 =	 4.37,	 p	=	 0.040).	Higher-
participated	 old-old	 in	 comparison	 to	 lower-participated	
young-old	group	showed	greater	improvements	in	flexibility.

The interactions among participation, age, and gender 
were	non-significant	for	flexibility,	balance,	functional	mo-
bility,	or	measures	of	position	sense	or	strength	(p	˃	0.05).	
The	6-minute	walking	test,	BMI,	and	metabolic	rate	did	not	
show	a	significant	main	effect	of	time,	exercise	participation,	
age,	gender,	or	any	of	the	other	interactions	(p	˃	0.05)	(Table	
4).

DISCUSSION

Community-based	 physical	 activity	 programs	 are	 ef-
fective	 for	 significantly	 improving	 performance	 measures	
including	 strength,	 flexibility,	 and	 balance	 among	 oth-
ers4,	7,	29–31).	However,	adherence	to	regular	exercise	remains	
a problem among the elderly population2).	 The	 influences	
of general factors and personal characteristics on exercise 
behavior and participation have been studied mostly in the 
elderly population5,	8,	32–34).	However,	the	most	appropriate	
exercise	program	structure	 (i.e.,	number	of	 sessions,	dura-
tion,	etc.)	and	factors	that	may	affect	the	benefits	of	exercise	
in older adults have not been established. Therefore, this 
study aimed to determine the effects of age, gender, and par-

Table 2.		Participants’	demographic	characteristics

n %
Age	(years)
Gender Female	(n) 37 43.5

Male	(n) 48 56.5
Chronic	health	problems	(n)	 
(musculoskeletal,	cardiovascular,	respiratory,	
diabetes mellitus, digestive system, renal–
bladder and urinary system, neurological, 
mental or emotional, hematologic, ocular) 

0 12 14.1
1 15 17.6
2 20 23.5
3 21 24.7
≥4 17 20.0

Table 3.  Parameters before and after exercise

Pre-exercise Post-exercise
x̅	±	SE Range x̅	±	SE Range

BMI	(kg/m2) 28.84	±	0.46 19.8–40.10 28.59	±	0.48 20.00–43.90
Lower-body	flexibility	(cm) −1.01	±	1.41 −39–33 2.26	±	1.27* −33–30
	Functional	mobility	(s) 7.27	±	0.17 4.50–12.90 6.91	±	0.13* 4.28–11.40
Six-minute	walk	test	(m) 457.16	±	103.49 135–742 475.29	±	85.65 247–664
Balance	 28.84	±	0.46 19.8–40.10 28.59	±	0.48 20.00–43.90
Eyes	open	(s) One	leg	standing Right 21.67	±	1.04 0–30 26.64	±	0.82* 0–30

Left 21.47	±	1.10 0–30 25.76	±	0.88* 2.7–30
Tandem 27.55	±	0.75 2–30 29.37	±	0.41* 1–30

Eyes		closed	(s) One	leg	standing Right 6.46	±	0.70 0–30 9.33	±	0.78* 0–30
Left 4.98	±	0.50 0–30 9.15	±	0.80 0–30

Tandem 18.68	±	1.20 0–30 24.67	±	0.98 1–30
Berg	Balance	Scale	(score) 55.11	±	0.19 46–56 55.79	±	0.09* 51–56
Position	sense	(degree)
			Right	knee 4.68	±	0.48 0.00–30.60 2.71	±	0.21* 0.00–12.60
			Lower	back 3.64	±	0.30 0.00–16.60 2.73	±	0.23* 0.00–8.66

Metabolic	rate	(kcal/day) 1,545.45	±	29.57 999–2403 1,527.32	±	31.04 938–2,345
Strength	(kg,	right)	
			Shoulder	flexion 13.66	±	0.47 5–23 19.34	±	0.79* 7–47
   Knee extension 17.54	±	0.65 7–32 25.21	±	0.95* 7–59
*p < 0.05 vs. pre-exercise
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ticipation	on	the	benefits	of	a	6-month	supervised	exercise	
program for older adults.

Eighty-five	community-dwelling	older	adults	were	evalu-
ated before and after the 6-month supervised exercise pro-
gram.	The	participants	participated	 in	57%	of	 the	sessions	
(mean:	29.88	±	1.29	sessions,	 range:	5–52	sessions).	After	
6	months	of	exercise,	 there	were	significant	 improvements	
in	 flexibility,	 balance,	 functional	 mobility,	 position	 sense,	
and	strength.	However,	there	were	no	improvements	in	the	
6-minute	walking	distance,	BMI,	or	metabolic	rate.	It	is	well	
known	that	BMI,	metabolic	rate,	and	aerobic	capacity	can	be	
affected	by	nutrition	and	aerobic	activity;	however,	our	inter-
vention included neither. In addition, in their meta-analysis, 
Baker	et	al.	concluded	that	multi-modal	exercise	programs,	
even those including aerobic exercise, may not result in a 
significant	 increase	 in	 6-minute	 walking	 distance7). These 
two	 facts	 may	 explain	 the	 lack	 of	 statistically	 significant	
improvements	in	BMI,	metabolic	rate,	and	6-minute	walking	
distance in the present study.

In	this	study,	males	showed	significantly	more	improve-
ment in strength than females. Similarly, in a study by 
Beneka	et	al.,	males	demonstrated	greater	 improvement	of	
knee	 extension	 power	 than	 females35). This demonstrates 
that there is a gender-strength interaction and that strength 
improvement in older males is greater than that in older 
females after exercise intervention. In addition, the greatest 
improvement	in	functional	mobility	was	observed	in	males	
with	 higher	 exercise	 participation,	 whereas	 males	 who	
participated	 less	 showed	 no	 change	 or	 a	 slight	 decrease.	
The	 greatest	 improvement	 in	 flexibility	 was	 observed	 in	
young-old	adults—even	in	those	who	participated	less—and	
old-old	adults	with	higher	participation	in	the	exercise	pro-
gram.	This	may	be	attributable	to	a	lower	baseline	level	of	
flexibility	in	the	young-old	who	participated	less	and	the	old-
old	who	participated	more	 than	 that	 in	 the	young-old	who	
participated	more	and	the	old-old	who	participated	less.	It	is	
likely	that	the	participants’	initial	level	of	flexibility	also	had	
an	important	effect	on	the	benefits	of	exercise.	In	addition,	it	
can be speculated that the old-old elderly may improve their 
flexibility	with	greater	participation	in	the	exercise	program,	

whereas	 the	 young-old	 elderly	 benefit	 from	 the	 exercise	
program regardless of participation.

The	main	effect	of	age	alone	was	non-significant	for	all	
parameters	in	the	present	study;	the	young-old	and	old-old	
elderly	showed	similar	improvements.	Similarly,	in	a	com-
munity-based elderly study by Toraman and Sahin, exercise 
induced	 significant	 increases	 in	 all	 functional	 fitness	 tests	
(i.e.,	chair	sit-and-reach,	arm	curls,	chair	stand,	and	6-min-
ute	walk	test	scores)	in	both	the	younger	and	older	elderly	
groups;	the	rate	of	restoration	of	function	was	approximately	
equivalent	in	both	groups	as	well36).

Littbrand et al. report that older age and female gender do 
not seem to negatively affect functional balance from a high-
intensity	 functional	 weight-bearing	 exercise	 program37). 
They conclude that regardless of gender or age, older 
adults	can	benefit	from	exercise	intervention	and	they	need	
encouragement to attend any activity. Similarly, our results 
show	that	the	age-gender	interaction	did	not	affect	balance,	
functional	mobility,	or	position	sense.	Hence,	regardless	of	
age	or	gender,	elderly	people	may	benefit	from	participating	
in an exercise program.

The	main	effect	of	participation	alone	was	non-significant	
on	 the	parameters	 that	 improved	significantly;	older	adults	
showed	 similar	 improvements	 in	 all	 parameters	 regardless	
of	participation.	Concordantly,	Nakagava	et	al.	report	that	a	
simple exercise program for older adults under the instruction 
of a physiotherapist provides improvements in the functional 
reach test and balance tests regardless of participation38). 
Participating in a regular exercise program improves older 
adults’	health	profile,	even	with	lower	participation	rates.	In	
other	words,	 any	 kind	 of	 activity	 or	 exercise	 participation	
can	result	in	some	improvements	in	older	adults;	therefore,	
encouraging elderly people to perform any activity or exer-
cise is vital, because interventions, especially those aiming 
to promote participation, also improve social integration and 
quality	of	life	as	reported	by	Kim	et	al39).

One	of	the	strengths	of	this	study	is	that	all	participants	
lived	in	the	same	region	of	a	municipality	in	Izmir,	Turkey	
and	 therefore	 had	 similar	 socioeconomic	 status.	Although	
pre-	and	post-exercise	assessments	were	performed	in	differ-

Table 4.		Age,	gender,	and	participation	interaction	for	pre-	and	post-exercise	measurements

Variable Pre-exercise  
(x̅	±	SE)

Post-exercise 
(x̅	±	SE)

Gender interaction for right 
shoulder	flexion	strength

Right	shoulder	flexion	
strength	(kg)

Male 14.98	±	0.62 23.04	±	0.95*
Female 11.95	±	0.64 14.54	±	0.81

Gender interaction for right 
knee	extension	strength

Right	knee	extension	
strength	(kg)

Male 19.13	±	0.92 29.31	±	1.20*
Female 15.49	±	0.79 19.89	±	0.98

Gender versus participa-
tion interaction for pre-/
post-exercise measures of 
functional mobility

Functional mobility  
(8-foot	up-and-go	test)	(s)

Higher-participated	males 7.08	±	0.33 6.38	±	0.22*
Higher-participated	females 7.88	±	0.39 7.70	±	0.35
Lower-participated	males 6.60	±	0.23 6.69	±	0.25
Lower-participated	females 7.61	±	0.27 7.28	±	0.18*

Age	versus	participation	
interaction	for	flexibility

Flexibility	(cm) Higher-participated	old-old	elderly −7.3	±	2.09 −2.8	±	2.55*
Higher-participated	young-old	elderly	 2.19	±	2.52 3.59	±	2.14
Lower-participated	old-old	elderly 1.86	±	3.9 3.93	±	3.8
Lower-participated	young-old	elderly −1.04	±	2.76 4	±	2.15*

*p < 0.05 vs. pre-exercise
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ent seasons because of the duration of the exercise program, 
they	 were	 performed	 in	 the	 same	 closed	 environmental	
conditions.	 Furthermore,	with	 a	 duration	 of	 6	months,	 the	
community-based supervised exercise program used in this 
study is one of the longest reported in the literature.

Although	 the	 region	 selected	 for	 this	 study	 has	 a	 large	
population of older adults, the number of older adults ana-
lyzed	was	much	less	than	expected	because	of	the	drop	outs	
and	missing	data.	Willingness	to	participate	in	the	study	was	
limited even though the municipality provided transporta-
tion to participants as needed. Therefore, the results of this 
study are limited by the small sample size.

In conclusion, the 6-month exercise program resulted 
in improvements in all parameters. The results have some 
critical implications for health professionals. First, old-old 
elderly should be encouraged to participate in exercise 
programs	 in	 order	 to	 improve	 flexibility.	 Muscle	 strength	
improves after suitable exercise in both genders, although 
the	improvement	is	greater	in	males	than	females.	Although	
older	 males	 showed	 improvements	 in	 functional	 mobil-
ity,	 their	 functional	mobility	was	worse	 than	 that	 in	 older	
females;	 therefore,	males	 should	 participate	more	 in	 exer-
cise	programs	to	improve	their	functional	mobility.	Hence,	
a 6-month supervised exercise program involving posture, 
strengthening, balance, and coordination exercises and 
functional	 activities	 can	 improve	 strength,	 flexibility,	 bal-
ance, functional mobility, and position sense in community-
living	older	adults	regardless	of	gender,	age,	or	participation;	
however,	 they	may	not	see	 improvements	 in	BMI,	aerobic	
capacity, or metabolic rate.

Future studies should include an aerobic exercise 
program. The same design as that used herein could be ap-
plied to a larger sample performing an unsupervised home 
exercise program. Measurements could be repeated at the 
beginning, mid-point, and end of the exercise program in 
order to determine the long-term effects of age, gender, and 
participation	on	the	benefits	of	a	6-month	supervised	exer-
cise program in older adults.
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